oata processor including: 

a transformer for selectively operating on the digital signal, performing a 

FastFourier Transform, and producing frequency spectrum data from 
the digital signal; 



a digital signal processor (DSP^connected to receive and for operating on 
the digital signal and independently performing Fast Fourier 
Transforms on the^digital sigrial to produce a frequency spectrum; 





and 

a central processing unit (CPU) foKcontrolling the operation of the system 
including the operation of theT^SP^the DSP performing the Fast 
Fourier Transform independently oFthe CPU; and 
memory interfaced with the data processor for storing^atNleast some of the digital 

data. 



32 (new) . The systernof Claim 31 further comprising: 

the DSP for generatmg^a^aphica^representation of the frequency spectrum, and 
transferring the graphical representation to the memory; and 



a direct memory access (DMA) for transferring data^directly to the memory without 
interrupting the CPU, the DMA transferring datelncluding the frequency 




spectrum and the graphical representation from the DSP t&Mhe memory 



33 (he jwX The^system of Claim 31 further comprising: 



lew) . ine^ystem 
The DSP for operati 



e DSP for operatmgon arid a\iatyzing the digital signal independently of the CPU 
to produce an analy'zed^digital^ignal representing selected properties of the 
digital signal and for \transrmtting the analyzed digital signal to the memory 
independently of the CP-tjf and 
the CPU for transmitting commands to the DSP to^select the operations and analysis 
that is performed on the digital signal by the DSP. 

/ \_ 

34 (riewV The system of Claim 33 wherein the DSP in response to^epmmands from the 
CPU performs a Fast Fourier Transform independently of the CPUW the digital 




signal to produce a freqi 
the digital signal. 



y'-spectrum representative of the frequency content of 




35 (newt ^T^-system^o£Clahn 33 wherein the DSP in response to commands from the 
CPU performs a zoom operation-independently of the CPU on the digital signal to 
produce a zoom digital signal representative ofT^le^ted^frequency^ba^Jn^the 
digital signal. ) 

■ &ff(new) . The system of Claim ^fwherein the DSP in response to commands from the 
CPU performs a low-pass filtering and decimation operation on the digital signal 
independently of the CPU to produce a filtered digital signal having a reduced 
sample rate as compared to the digital signal and being representative of a portion of 



the digital signal having a frequency below a selected upper frequency. 
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- STTnewV The system of Claimjp' wherein the DSP in response to commands from the 
CPU performs: 

a low-pass filtering and decimation operation on the digital signal independently of 
the CPU to produce a filtered digital signal having a reduced sample rate as 
compared to the digital signal and being representative of a portion of the 
digital signal having a frequency below a selected upper frequency; 

a zoom operation independently of the CPU signal to produce a zoom digital signal 
representative of a selected frequency band in the digital signal; and 

a Fast Fourier Transform independently of the CPU to produce a frequency 
spectrum representative of a frequency content of the digital signal. 



esystem of Claim 31 wherein the memory further comprises: 
a memory card for^torang^data^in^a card format: 

a plug system for connecting and disconnecting the memory card to and from the 
system; 

a random access memory (RAM) interfaced with the data processor for storing data; 
and 




«> 



RAM formatter for controlling the flow of data to and from the RAM and 

configuring the RAM as a pseudo-card so that the RAM in conjunction with 
the RAM formatter functions substantially identically as the memory card, 
^receiving and transmitting data in card format. 



39 (newV The\ystem of Claim 31 wherein the data processor further comprises a 

digital filter fo\ optionally digitally filtering the digital signal to produce a modified 
digital signal. 




40 (new! The system of Claim 31 wherein the data processor further comprises a 



digital filter and decimatorsfor optionally reducing the sample rate and frequency 



content of the digital signal tb x produce a modified digital signal. 




41 (new> . A data collector and analyzer system comprising: 

a vibration transducer for sensing vibration and for producing an analog vibration 



signal corresponding to the vibra 



iration; 



\ 



a conditioning circuit for receiving and cortditioning the analog vibration signal from 
the vibration transducer to produce a conditioned analog signal, and having; 
(a) a filter for producing the conditioned analog signal having a desired 



(b) 



(c) 



frequency range; 

an amplifier for producing the conditioned analog signal at a desired 
amplitude; and 



\ 



an analog to digital converter (ADC) for receiving and sampling the 
conditioned analog signal to produce a digitals ignal, and having: 
(1) a sigma-delta modulator having a numbers of cascaded sigma- 
delta loops and having a transfer function substantially of: 



(z) = X(z) + (l-Z-'yW) 

where Q n is the quantization noise from the sigma-delta 
modulator and n is the number of cascaded sigma-delta loops, 





the modulator receiving the conditioned analog signal and 
producing a digital modulator signal; 
a comb filter for digitally low-pass filtering and decimating 
20 / the digital modulator signal from the modulator to produce a 

comb\^gnal; and 

(3) a FIR filter for digitally low-pass filtering and decimating the 
\ 

comb signal to produce the digital signal for the data 




a — ^ 

ry 

jy 



processor; 

a data processor for processing the digital signal to produce desired digital data, the 
data processor including: ^ 

a transformer for selectively operating on the digital signal, performing a 

Fast Fourier Transform, and producing frequency spectrum data from 
the digital signal; and \ 
memory interfaced with the data processor for storing at least some of the digital 

data. 



42 (new) . A data collector and analyzer system comprising: 

a vibration transducer for sensing vibration and for producing an analog vibration 
jj : signal corresponding to the vibration; 

a conditioning circuit for receiving and conditioning the analog vibration signal from 
5 the vibration transducer, and having; 

a main conditioning circuit for receiving and conditioning the analog signal 
from the transducer to produce a conditioned main analog signal, and 
having; \ 

(a) a filter having an upper cutoff frequency for producing the 

\ 

10 conditioned main analog signal having a desired frequency 

range; \ 

(b) an amplifier for producing the conditioned mainWalog signal 
at a desired amplitude; \^ 

(c) a main analog to digital converter (ADC) for receiving and 

\ 

15 sampling the conditioned main analog signal to produce a 




Ynain digital signal; and 
(d) aVnain microprocessor controller for controlling the main 
conditioning circuit; and 
an optional conditioning circuit for receiving and conditioning the analog 
signal from theN^ransducer to produce a conditioned optional analog 
signal, and having; 

(a) a filter having an upper cutoff frequency for producing the 
conditioned optional analog signal having a desired frequency 
range; 

(b) an amplifier for producing the conditioned optional analog 

signal at a desired amplitude; and 

\ 

(c) an optional ADC for receiving and sampling the conditioned 

optional analog signal to produce an optional digital signal; 

\ 

a data processor for processing the main and optional digital signals to produce 




desired digital data, the data processor including: 

a transformer for selectively operating on the digital signal, performing a 

Fast Fourier Transform, and producing frequency\pectrum data from 
the digital signal; and 
memory interfaced with the data processor for storing at least some of^he digital 

data. 
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• 43"(new) . The system of Claim Az wherein the main and optional conditioning circuits 
further comprise main and optional hardware for receiving and sampling the 
conditioned main analog signal and the conditioned optional analog signal, 
respectively, at sample frequencies that are substantially greater than maximum 
frequencies of interest to produce main and optional digital signals, and further for 
digitally low-pass filtering and digitally decimating the main and optional digital 
signals, respectively, to produce main and optional conditioned digital signals 
having reduced sample rates as compared to the main and optional digital signals, 
respectively, and having predetermined upper cutoff frequencies. 



A4^Tnew) . A hand held data collector and analyzer system comprising: 

a main transducer for sensing analog data and for producing a main analog signal 

corresponding to the analog data; 
an optional transducer for sensing analog data and for producing an optional analog 

signal corresponding to the analog data; 
a main conditioning circuit for receiving and conditioning the main analog signal 

from the main transducer to produce a conditioned main analog signal, and 

having; 

(a) a filter having an upper cutoff frequency for producing the 
conditioned main analog signal having a desired frequency range; 

(b) an amplifier for producing the conditioned main analog signal at a 
desired amplitude; 

(c) a main analog to digital converter (ADC) for receiving and sampling 
the conditioned main analog signal to produce a main digital signal; 
and 

(d) a main microprocessor controller for controlling the main 
conditioning circuit; 

an optional conditioning circuit for receiving and conditioning the optional analog 
signal from the optional transducer to produce a conditioned optional analog 
signal, and having; 

(a) a filter having an upper cutoff frequency for producing the 
conditioned optional analog signal having a desired frequency range; 

(b) an amplifier for producing the conditioned optional analog signal at a 
desired amplitude; and 

(c) an optional ADC for receiving and sampling the conditioned optional 
analog signal to produce an optional digital signal; 

a main digital signal processor (DSP) for receiving and selectively operating on the 
main digital signal, performing a Fast Fourier Transform, and producing a 
main frequency spectrum; 
an optional DSP for receiving and selectively operating on the optional digital 
signal, performing a Fast Fourier Transform, and producing an optional 




frequency spectrum; 
a central processing unit (CPU) for controlling the operation of the system, 

including issuing commands to the optional DSP and the main 

microprocessor controller; 
a main interface for connecting the CPU to the main DSP and the main 

microprocessor controller; 
an optional interface for connecting the CPU to the optional DSP; 
the main microprocessor controller for controlling the main conditioning circuit in 

response to commands from the CPU; 
the optional DSP for controlling the optional conditioning circuit in response to 

commands from the CPU; and 
memory interfaced with the CPU and the main and optional DSP's for storing 

information. 



-i^ne- 



lim 




(new) . The system of Claim 44^wherein: 

the main and optional conditioning circuits further comprise main and optional 

hardware for receiving and sampling the conditioned main analog signal and 
the conditioned optional analog signal, respectively, at sample frequencies 
that are substantially greater than maximum frequencies of interest to 
produce main and optional digital signals, and further for digitally low-pass 
filtering and digitally decimating the main and optional digital signals, 
respectively, to produce main and optional conditioned digital signals having 
reduced sample rates as compared to the main and optional digital signals, 
respectively, and having predetermined upper cutoff frequencies; and 
the main and optional DSP's further comprising main and optional digital low-pass 
filters and decimators, respectively, for optionally and selectively reducing 
the sample rates and frequency content of the main and optional conditioned 
digital signals to produce main and optional modified conditioned digital 
signals. 



(new) . The system of Claim 4*f wherein the main DSP and the optional DSP, in 
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response to commands from the CPU, perform: 

a low-pass filtering and decimation operation independently of the CPU to produce 
main and optional filtered digital signals, respectively, having reduced 
sample rates as compared to the main and optional digital signals, 
respectively, and being representative of a portion of the main and optional 
digital signals; 

a zoom operation independently of the CPU to produce main and optional zoom 

digital signals, respectively, representative of selected frequency bands in the 
main and optional digital signals; and 
a Fast Fourier Transform independently of the CPU to produce frequency spectrums 
representative of a frequency content of the main and optional digital signals. 



The system of Claim>wwherein the optional conditioning circuit further 
comprises: 

a separate optional circuit board; and 

plug means for selectively connecting and disconnecting the optional circuit board to 
and from the system. 

lj? I 1 

- 467new) . The system of Claim-44* wherein: 

the main and optional DSP's operate on and analyze the main and optional digital 
signals independently of the CPU to produce main and optional analyzed 
digital signals representing selected properties of the main and optional 
digital signals, and transmit the analyzed digital signals to the memory 
independently of the CPU; and 
the CPU includes a direct memory access (DMA) interconnected with the main and 
optional DSP's and with the memory for transferring data from the main and 
optional DSP's to the memory without interrupting the CPU. 



^ w 

✓49 (new*). The system of Claim 44^/1 



(new*) . The system of Claim 4^w herein the filter further comprises a fixed- 
frequency analog anti-aliasing filter. 
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